Macrophages present pinocytosed exogenous antigen via MHC class I whereas antigen ingested by receptor-mediated endocytosis is presented via MHC class II.
Macrophages present exogenous Ag either via MHC class I or MHC class II molecules. We investigated whether the mode of hemagglutinin (HA) uptake influences the class of MHC molecule by which this Ag is presented. Normally, HA is ingested by receptor-mediated endocytosis, but this may be switched to macropinocytosis and pinocytosis by adding phorbol esters to the cells. This switch resulted in altered intracellular routing of ingested Ag and a transition from Ag presentation via MHC class II molecules to presentation via MHC class I molecules. Similarly, inhibition of receptor-mediated HA endocytosis, by treating the cells with the HA receptor destroying enzyme neuraminidase, abrogated Ag presentation via MHC class II molecules and induced presentation via MHC class I molecules. If, however, under these conditions, receptor-mediated uptake of HA was restored, by virtue of HA/anti-HA Ab interaction and subsequent uptake of HA via the Fc receptor, presentation via MHC class II was restored as well, whereas presentation of HA via MHC class I molecules was no longer detectable. We conclude that in macrophages the mode of Ag uptake is decisive in determining via which class of MHC molecules Ag is presented: pinocytosis and macropinocytosis produce exclusive presentation of exogenous Ag via MHC class I molecules whereas receptor-mediated endocytosis leads exclusively to presentation via class II molecules.